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Clflims 

1. A shaipesung unit to shaipen a disk-shaped cutting blade (19) vdih a 
bevel ^05) vdth a coatiiiuous idxcular cattnig edge (203), comprising a first grinding 
v^eel (81) and a second grinding jwfieel (83) acdng on a first side (207> and on a 
5 second side (209) of ssld bevel ^05), cTiaracterized in that : said first grinifing wheel 
(81) has a finer grain than said second grinding vtdieel (83); the indina&m of said 
jBist grinding i^^eel is such that when the unit is in operation, said first grinding 
^v^ieel is placed against the first side (207) oflfaeblade with a stigfatlygreatex inclina- 
tion than the incliiialion of the first side, in 
10 ting edge of the blade, vffbile &e inclination of said second grinding wheel (83) is 
substantially parallel to the second side ^09) of said bevel^ and said seco nd grinding 



wheel is arranged and designed to shaipen the cutting bevel of the blade, ini^iile said 
fibcst grinding wheel is aizaxiged and designed to apply a reaction force to said blade 
to prevent or reduce fi^aire of the blade in the shaxpenh^ area and eliminating any 
15 burrs produced by the second grinding MAieel fiom Ihe cutdng edge. 

2. Sharpening unit as claimed in claim 1, characterized in tha£ said first 
and said second gandmg vA.eel are provided with a mov^nent to move towards and 
away fiom fiie blade according to a direction essentially parallel to thidbr axes of rota- 
tion. 

20 3. Sharpening unit as claimed in claim 2, characterized in that the 

movement to move, said first and said second grinding wheel towards 1h& blade is 
controlled so Ifaat the first grinding wheel comes into contact with the iourstsnde of the 
blade before the second grinding wheel comes into contact with the second aide of 
the blade^ and moves put. of . contain with .said.first side of Ae blade after the second 

25 gn'nHing wheel has moved out of contact with flie second side of the blade. 

4. Sharpening unit as claimed in.clahn 3, diaxacterized in i£bat the 
movement to move the grinding wheels towards and away j&om the blade is con- 
trolled so that the first grinding wheel moves out of contact with the first side of the 
blade after said blade has made at least one turn around its axis subsequexst to the 

30 second grinding wheel moving away fipom the second side. 

5. Sharpening unit as claimed in one or more of the claims from 1 to 4, 
chaiacterized in that said first and said second grinding wheel are motoiized. 

6. Sharpening unit as claimed in one or more of the claims firona 1 to 5, 
charactari2:ed in that the inclinations of said first and said second grinding w&eel are 
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ecpial and oppoi^te ux respect of a lying plane of the cutting edge of the blad^ said 
lybxg plain being essentially orthogonal to tiie axis of rotation of fiie blade. 

7. Sbazpening unit as claimed in one or more of the claims &om I to 6, 
characterized in ftuat said ftet grinding wheel has an ^Ktremely fine grain, fiom 7 to 
46 according to ISO standards, and pie^sbly around 7. 

8. Sbazpening unit as claimed in one or more of the claims fiom 1 to 7, 
characterized in that said second grinding ^eel has a fine grain, between 45 and 91 
according to ISO standards and preferably between 70 and 80. 

9. A catling machine to cut rolls of wound >veb matq:ial» compiising: 

• at least a disk-shaped blade (19) rotating around an axis of rotation (B-B) and 
having a cutting bevel (205), with a continuous c utting edge (203):, defined by 
a first side (207) and by a second side (209), the first side having a greater ra- 
dial extcn^on than the second side, and at least said jBrst ^de hsving a sur&ce 
hardening treatmCTit; 

• at least a sharpening unit (80) for said blade, with at least a first grinding wheel 
(81) acting on said first side (207) and a second grinding wheel (83) acting on 
the second side CZ09); 

characterized in that : said shazpening unit is produced according to one or more of 
the claims fi:om 1 to 8. 

10. Cutting machine as claimed in claim 9p characterized in that the incli- 
nation of the first grinding ^w^eel (81) in respect of the first side (207) of the bevel 
and. the thickness (T) of said hardening treatment allow the cutting edge (203) of the 
blade to remain wifhin the 'Siickness that has bei^ subjected to hardening treabtu^nt 

1 ] , Quttmg znachine as claimed in claim 9 or 1 0, characterized in that said 
first and said second grinding wheel are equipped with a movement to move Ihem 
towards and away jBrom the blade accoiding to a direction essentially parallel to their 
respective axis of rotation^ said movement also recovering v/^ax on the blade caused 
by successive shaipenings. 

12. Cutting machine as claimed in one or more of the claims Sxm 9 to 1 1, 
characterized in that the inclinations of said first and said second grinding wheel are 
equal and opposed in respect of a lying plane (PG) of the cutting edge (203) of the 
blade (19), safd plane being essentially orthogonal to the axis of rotation (B-B) of the 
blade, and in that the inclinations of said two sides (207, 209) of the bevel (205) of 
the blade are different in respect of the lying plane (PG) of the cutting edge of the 
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blade, ifae first side (207) baving, in. respect of said lying plane, a lesser iaclinaSon 
Iban the second side (209). 

13. Cutting machine as claimed in one or mote of claims 9 to 12, cliarac- 
terized in that said first side <207) is substantially parallel to the lying plane (PG) of 

S the outting edge of Ihe blade. 

14. Cutting nuucfaine as claimed in claim 12, chaiacterized in that the di^ 
ference in iaolination between said first and said second side is at least 1 and pref- 
erably between around 1.5** and aiound 2.5''. 

15. Catting machine as claimed in one or more of the claims from 10 to 
10 14f^ cfaaractenzed m that the thickness of said hardening treatment of saicf jSrst side is 

equal to or greats than 30 micaromet^ a nd prefCTablv equal to or greater than 80 



micrometers and ev^ more preferably equal to or greater than 90 micrometers, and 
even more preferably equal to or greater than 1 00 micrometers- 

16. Cuttiiig macbitLe as claimed in one or more of the claixDS firom 9 to 15, 
. 15 characterized in that at least said fiist side of the blade has a sur&ce l^dness greater 

\^ than 70 HRC and preferably eqxial to or greater than around 72 HRC. 

1 7. Cutting machine as claimed in one or more of the claims from 9 to 15, 
characterized in that said blade is made of alloy steel. 

1 8. Cutting machine as claimed in one or more of claims 9 to 17, chaiac- 
20 terized in that at least said first side has a surface treatment obtained by p^etratipa 

of molecules or atoms within the structure of the base material forming the blade. 

19. Cutting machine as clairned in claim 18, wherein said suc&ce treat- 
ment is a controlled nitriding treatment. 

20. CttHing machinL^ as claimed in one or . more of claims 9 to 17, charac- 
25 tecized in lhat at least said first side has a surface treatment consisting in a deposit of 

a material which is harder than ihe base material foiming the bljade. 

21. Cutdng machine as claimed in at least claim 17, characterized in that 
said blade is made of chrome steel containing molybdenum. 

22. . Cutting machine as claimed in one or more of the claims Scom 9 to 21, 
30 characterized in tibat the inclination of said first side is equal to or less than 9" and 

preferably equal to around 8° in respect of said lying plane (PG). 

23. Cutting machine as claimed in one or more of the claims from 9 to 22, 
characterized in that said blade (19) has a body delimited by two planes (201 A, 
20 IB) essentially parallel to each other and essentially orthogonal to the axis of rota- 
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ticm (B-B) of the blade. 

24. Method for shazpsnisig a disk-shaped blade (19)^ to cut zoUs of web 
material, rotadng around an axis of rotation (B-B), said blade having a cutting bevel 
COS), iwith a continuous catting edge (203), defined by a first side (207) and by a 
5 . second side (209), the jSrst ^de halving a greater extension in a radial direction than 
the second side, and at least said first side having a surface hardening treatment 
wher^ a first grinding "^eel (82) acts on said first aide and a second grinding 
vvheel (83) acts on said second side, 
characterized in that: 

10 - said first grinding wheel (81) has a finer grain than said second grinding wheel 
(83); 



said first grinding wheel (81) is placed against the first side (207) of the blade 

witii a slightly greater inclination than the inclination of the first side^ in respect 

of a lying plane (PG) of the cutting edge of the blade; 
15 - said second grinding T^eel (83) is placed against the second side of the blade 

with an inclinatibn essentially corresponding to the inclination of said second 

side in respect of said lying plane; 
- . wherrai said second grinding wheel sharpens the cutting bevel, while said first 

grinding wheel ^plies a reaction force to said blade to prevent or reduce flexure 
20 of the blade in the sharpening area and eliminates any burrs pzoduced by the 

second grinding wheel firom the cutting edge. 

25. Method as claimed in claims 24, characterized by using a blade whose 
surface haidening treatment has a thickness of at least 3 0 micrometers and preferably 
equal to or greater.lhan 80 naicrbmeters. and. even more preferably equal to or-greater 

25 than 90 micrometers and even more preferably equal to or greater than 100 microme- 
ters. 

26. Method as claimed in claims 24 or 25, characterized in that the incli- 
nation of the first grinding vs^eel (81) in respect of the first side (207) of the bevel 
and the thickness of said hardening treatment are such Ihf^t the cutting edge (203) of 

30 the blade (19) remains within the thicknessintorested by the bardCTiing treatmeuL 

27. Method as claimed in one or more of the claims fiom 24 to 26, charac- 
terized in that said fibrst and said second grinding wheel are motorized ' 

28- Method as claimed in one or more of the claims from 24 to 278^ char- 
acterized in that said first and. said second grinding wheel are moved against said 
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blade vnAi a moyCTieat KsentiaUy paiallel to the respective axis of xotafiQii^ said 
moviQment also lecovedng wear of the blade caused by socoessive shazpeoings. 

29. Mediod as claimed in claim 28, chaxactenzed in fbsX the fizst gnndirig 
wheel comes into contact with the first side of ihe blade before the second grinding 

5 wheel comes into contact with the second side (209) of the blade; and in that the first 
grinding wheel moves out of contact with said first side of the blade after the second 
gnnding wheel has moved out of contact with the second side of the blade 

30. Method as claimed in claim 29, characterized in that the movemernt to 
move the grinding wheels towards and away jScom the blade is controlled so that the 

10 first grindizig wheel moves out of contact with the jBrst side of the blade after said 
blade has made a t least one turn about'its a xis subsequent to the second gdndmg. 
wheel moving away firom the second side. 

31. Method as claimed in one or more of the claims firom 24 to 30^ charac-- 
terized in that the inclinations of said first and said secoiod gtindiag \^eel (83) are 

15 equal and opposed in respect of a lying plane of the cutting edge (203) of the blade 
(19), esseatially orthogonal to the axis of rotation (B-B) of the blade, and in that the 
inclinations of said two sides (207, 209) of the bevel (205) of the blade in respect of 
the l3ring plane (FG) of tiie cutting edge of the blade are different, -die first side being 
less inclined in respect of said lying plane than the second side^ and in that said 

20 grinding wheels produce a symmetrical cutting edge in respect of the lying plane of 
the said cutting edge. 

32. Method as claimed in claim 31^ characterized in that the difi&rence in 
inclination between said fii^ and said second side is at least 1° and preferably be- 
twen around 1-5® and arotmd 2.5.*.. ' . 

25 33. Methodasolaimedinoneormoreof the claims from 24 to 32, charac- 

terized in that it uses a first grinding wheel with an extremely fine grain^ firom? to 46 
according to ISO standards,* and preferably around 7- 

34. Method as claimed in one or more of the claims fiom 24 to 33, charac- 
taized in that it uses a second grinding wheel with a fine grain, firom 45 to 91 ac- 

30 cording to ISO standards and preferably firom 70 to 80. 

35. A disk-sbaped blade to cut rolls of wound web material, comprising 
an axis of rotation (B-B), a body with flat parallel feces (201 A, 201B)' and a cutting 
bevel (205), with a continuous cutting edge (203), dejgned by a first side (207) and 
by a second side (209), the fbrst side havixig, before sharpening, a greater extension in 
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• a radial direction, and at least said &st side having a siir&oe limdexiing txeatmeat; 
characteiiz grf in that Raid sttrfkce treatment is a NITREG® tcca&n^ and has a Ifaick- 
nisss of at lea^ 30 microtaeters and i^refetably of at least SO micrometers and more 
pie&zably approKimately equal to or greater fhaa 90 micrometers and even more 
5 ^ preferably eqnal to at least aroimd 100 Tnicxometers. 

36. Diak-sbaped blade as claimed ill claim 37, characterized in that at least 
said first side has a sur&ce hardDess of over 70 HRC and preferably equal to or 
greater than around 72 HRC. 

37. Disk-shaped blade as claimed in claim 36 or 37^ characterized in diat 
10 said blade is made of alloy steeL 

3S. Disk-shaped blade as claimed in claim 39, dharacterized in that it is 



produced in xaolybdenum chrome steel. 

39. Disk-shaped blade as claimed in one or more of claims 36 to 39, char-* 
acterized in that at least said jBrst side has sur&ce thennal treatnouent by means of 

15 penetration of atoms or molectiles ivitfain the stnictore of the base material fomiiDg 
the blade. 

40. Disk-shaped blade as claimed in claim 40, characterized in that the 
surface treatment is a controlled nitriding treatment, 

41. Disk-shaped blade as claimed in one or more of claims 36 to 39^ char- 
20 acterized in that said surfece treatment consists in a deposit of a material ha%ang a 

higher hardness than the hardness of the base material form ing the blade« 

42. Disk-shaped blade as clairned in one or more of the claims &om 36 to 
42, characterize in that said first side has^ in respect of a lying plane (PG) of the cat- 
ting edge, a.le^^crhiLclix^ 

25 43. Disk-shaped blade as claimed in claim 43, characterized in that tha 

first side is substantially parallel to the lying plane (PG) of the cutting edge of said 
blade. 

44. Disk-shaped blade as claimed in claim 43 or 44, characterized in that 
the difference ia inclination, betwe^ said first and said second side is of at least 1^ 

3 0 and preferably between aioxind 1.5® and around 2°. 

45. Disk-shaped blade as claimed in claim 43 or 45, characterized in that 
said first side has an inclination equal to or less than around 9° and preferably equal 
to around S"* in respect of said lying plane (PG). 

46. Disk shaped blade as claimed in one or more of the claims from 36 to 
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46, characterized ia that be[fbre sharpening said cutting edge (203) lies on alying line 
(PPG) that does not coincide with &e plane of tiie center line (PM) of the Made and an 
respect of it is moved towards the first side ^07). 

47. . Di^-sb^ed blade as claimed in one or more of &.e claims fiom 36 to 
5 47» chaiaoterized in that it has a body delimited by two planes (201 A, 201B) essen- 
tially parallel to each otb^ and essemtiBlly ortbogonal to the axis of rotation (B-B) of 
theblade. 

48. Disk-^sfaaped blade as claimed in one or more of Ihe preceding daixns^ 
dbaract^dzed in that tixe thickness of said treatment is such, that the cutting edge of 

10 the blade, once sharpened by two grinding vAiBeis contacting the sides of the cutting 
* bevel^ remains iTvithin the thickness of said treatment. 
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